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ABSTRACT.A long-term(>10 yr) study
in theGeorgiasandhillsshowsthatstripsite
preparation is benefit—costeffectivein es-
tablishing Choctawhatcheesandpine
(Pinus clausavar. immuginataD. B.
Ward) plantations. Costs can be reduced
without detriment to survival or stand
yield.
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Choctawhatcheesandpine (Pinus
clausavar. immuginataD. B. Ward)
will grow better than other pine
specieson the droughty, infertile
sandhillssoils of northwestFlorida
(Brendemuehl1981)and Georgia
(Hebb 1982). Most of thesesand-
hill siteswere oncedominated by

longleafpine (Pinuspalustris Mill.),
but are now covered with low-
quality hardwoods.Double chop-
ping, effective for reducinghard-
wood competition and encour-
aging planted sand pine growth
(Burns and Hebb 1972),has been
usedextensivelyfor conversionof
scrub hardwood stands to sand
pine plantations.

Although reduction of hard-
wood competitionbefore planting
Choctawhatcheesand pine is ben-
eficial, it is not necessaryfor suc-
cessful establishment.Sand pine
can be successfullyunderplanted
on sandhillssites with good sur-
vival (Hebband Burns 1973,Out-
calt and Brendemuehl 1984).
Eventually the sand pine will
overtop the hardwoodcompeti-
tion and dominate the site.
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Growth, however,is reducedcon-
siderably for trees on nonpre-
pared areascomparedto treeson
sites chopped before planting.
The purposeof this studywas to
determine(1) if strip siteprepara-
tion could reduce establishment
costs without significantly re-
ducing growth rates,and (2) the
effect of strip width on costsand
tree growth.

METHODS

This study was installed on
sandhillssites at two locations in
Marion County, GA. Both sites
had Lakeland soil (thermic,
coated,Typic Quartzipsamment)
that was underlainby a sandyclay
layer at 7 to 9 ft. At eachlocation
there were four replications of
each treatment in a completely
randomized design. The four
treatmentsconsistedof different
combinationsof site preparation
and planting configuration. Site
preparation consisted of KG-
blading or chopping and disking.
The KG-blading and chopping
were done in July 1972, and the
disking was done the following
October.The 1-0 Choctawhatchee
sand pine seedlingswere planted
at one location in February 1973
andat theother in February1974.

Onetreatmentservedas a type
of control, with site preparation
and planting done in a single
operation. A 6-ft wide, V-shaped
blademountedon thefront of the
tractor pulling the planting ma-
chinewasusedto severvegetation
at the ground-line.An 8-ft strip of
hardwoodscrub was left between
the6-ft plantingstrips.Tree seed-
lings were planted6 ft apart in a
single row in the centerof each
cleared strip. The sametractor
with V-blade and Beloit-type
planting machine, with planting
foot extended4 in., was usedto
plant all other treatments.Site
preparation for the secondand
third treatmentswas done with a
10-ft-wide KG-blade mountedon
the front of a tractor. Two passes
of the blade clearedstrips about
20-ft wide.Treatment2 like treat-
ment 1, usedan interveningleave
strip 8-ft wide, but treatment 3

was installed with 16-ft strips of
rough betweentreated areas. In
treatment2, two rows 14 ft apart
were planted,with treesabout6 ft
apart in the row, while in treat-
ment 3, 3 rows on 9-ft centers
wereused,with treesspacedat 7 ft
within the rows. In treatment4, a
7-ft Marden single-drumchopper
made two passesto clear a 10-ft-
wide strip. Later, this strip re-
ceiveda single pass from a 10-ft
Romedisk harrow. Trees were
planted in the strips7 ft apartin 2
rows 8 ft apart.Leavestrips in this
treatmentwere 14-ft wide. All
treatmentsresulted in a planting
density of 519 trees/ac,with an
averagespacing of 6 by 14 ft in
treatments1 and2, and7 by 12 ft
in treatments3 and 4.

A time recordwaskept for each
of the site preparation and
planting operations.Seedlingsur-
vival wasassessedat ages1, 3, and
5 yearsin eachtreatmenton mea-
surementplots consistingof three
rows of trees with 50 planting
spotsin each.The 1973 plantation
was destroyedby a wildfire at age
10 years. Tree diameters and
heights were measuredon each
treatmentplot in the 1974 planta-
tion 11 yearsafter planting. Anal-
ysis of variancewasusedto test for
significant differencesin survival,
growth, and yield resulting from
treatments.

RESULTSAND DISCUSSION

The V-blade strips on 14-ft
centers and the chop and disk
strips on 24-ft centersboth re-

sulted in treatingless than half of
the area (Table 1). Becausethe
strips were wider, more of the
KG-bladedareawastreated,espe-
cially in treatment2 where these
20-ft strips were done on 28-ft
centers.The chop and disk treat-
ment took the longestto do be-
causetwo passeshad to be made.
Site preparationby KG-blading
took slightly longerin treatment2
than in treatment3 becausemore
of thetotal areahadto becovered.
Plantingtimewasessentiallyequal
for all treatments.Thus, the lack
of prior site preparationdid not
appreciably slow the planting
operationon V-blade treatments.
If sitepreparationhad beenused,
the cost of establishingseedlings
would have beenabout 2.5 times
more. Although chop and disk
took longer, their cost was about
the sameas that of the KG-blade
methods,bothbecausediskingis a
less costly operationand because
lessof the actualareawassitepre-
pared. It should be noted that
time estimates are conservative
comparedto what could be ex-
pectedfor largeroperations.They
are mainly useful for comparing
treatments.

The initial survival was much
better for the seedlings on all
treatmentsin the secondplanta-
tion (Table2). This wasattributed
to threefactors:The quality of the
planting stock, the amount of
rainfall during and after the
plantingseason,and the time for
soil settlingprior to planting.The
seedlings used in the 1973
planting had not beenhardened-

Table 1. Proportion of area prepared, time,
planting, by treatment method.

and cost of strip site preparation and

Treatment Area Site
method treated prep

Timeto:~ Cost of:

Machine
plant Total

Site
prepb

Machine
plantc Total

(%)
43 0

(minutes/ac)
18 18 0

($/ac)
25 25

71 61 17 78 44 25 69

59
67

V-biade
KG-blade

(2 row)d
KG-blade

(3 row)d 55 48 22 70 34 25
Chop & disk 42 128 20 148 42 25

Time rates are based on the total land area involved and not just the treated portion.
cost ~daiafrom Straka and Watson 11985) was multiplied by the percentage of the area site prepared

to give the cost/ac of total land involved.
Calculated by multiplying the number of seedlings planted/ac by the cost to plant a seedling given by

Straka and Watson (19851.
Number of rows of trees planted in each strip.
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Figure 1. (a) Strip site preparation in Georgiasandhill infertile site dominatedby low-
quality hardwoods.(b) Choctawhatcheesandpinetreesat age1] plantedonstrips similar to
that createdin photo (a).

off properly and were more suc-
culent than those used in 1974.
The weather in 1973 was drier
thanin 1974,when 1.6 in. of rain-
fall occurredduring the planting
operation. The KG-blading,
disking, and choppingwere done
on both sitesduring the summer
of 1972, which gave the 1974
plantation an extra year for soil
settling. In the 1974 plantation
therewasno differencein survival
resulting from the sitepreparation
method. In contrast, it appears
that for the 1973 plantation, less
soil disturbance improved sur-
vival. Although this finding is not

statistically significant, it demon-
stratesthe needfor a time lag be-
tween site preparation and
plantingto allow the soil to prop-
erly settle.

Survival through age 11 years
appearedto be a little betteron
the KG-bladeandon the chopand
disk treatmentsthan it wason the
V-blade treatment,but the differ-
enceis not significant (Table 3).
Greater mortality might be ex-
pected on the V-blade strips due
to greatercompetition as a result
of the limited impact of the site
preparation treatment and the
narrower strips. Still, the V-blade

Table 2. Survival of Choctawhatchee sand pine planted on strips made by different
site preparation treatments on Georgia sandhills.

Survivala

V blade KG-blade KG-blade
Plantation age (1 row)b (2 rows)b (3 rows)~’

Chop & disk
(2 rows)b

year (%)
1973 plantation

1 72 63 59 57
3 71 62 58 53
5 70 62 57

1974 plantation
1 94 95 94

53

95
3 90 91 91 94
5 87 91 91 92

There were no significant differences between treatments in the 1974 and the 1973 plantation.
Number of rows of trees planted in each strip.

treatment resulted in a well-
stockedstand,with 425 trees/ac.

There were no significant dif-
ferencesin tree diametersand
heightsor in total stemvolume/ac
betweenany treatments.Partial
shadingfrom taller adjacentcom-
petition evidentlydoesnot signifi-
cantly reducethe growth of Choc-
tawhatcheesandpine, since trees
on all treatmentswere very near
the averageheight of 25 ft ex-
pected for 11-year-old Chocta-
whatcheesand pine growing in
Georgia (Outcalt and Brende-
muehl 1985). This is further sub-
stantiatedby the lack of a differ-
ence tn average diameter or
heightbetweenedge-andcenter-
grown treesin theKG-bladestrips
planted with 3 rows of trees. In
fact, center-growntreesaveraged
slightly smaller,with a diameterof
3.75 in. and a height of 22.5 ft
comparedto 3.91 in. and 24.0 ft,
respectively,for edge trees. This
indicatesthat displacementof nu-
trients from site preparation is
more of a detriment to growth
andyield on this soil seriesthanis
incomplete eradication o[ com-
peting vegetation.

Overall, the minimal treatment,
where a V-blade was usedon the
tractor pulling the planting ma-
chine, performed best. This
systemwasmuch cheaperbecause
no site preparationcosts were tn-
curred. Although survival may be
somewhatless than with other
treatments,neverthelessa well-
stocked stand was established.
Density canaffect yields of Choc-
tawhatcheesand pine (Outcalt
1986), but the effect should be
small, as demonstratedby the
finding that the treatmentwith
the highestsurvival, thechopand
disk, only had42 moretrees/ac.In
addition, the treeson the V-blade
strips werejust as large as on the
sites receiving more intensiveand
moreexpensivetreatments.

This study shows that good
stands of Choctawhatcheesand
pine can be establishedon par-
tially treatedscrubhardwoodsites.
Becausethe entire area doesnot
haveto be treated,this reforesta-
tion approachis less expensive
than conventionalpractices.The
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Table 3. Survival, diameter, height, and yield of Choctawhatchee sand pine at age
11 years planted on Georgia sandhills in strips made with different site preparation
equipment.

Survival Diameter Height Volumeb
Site preparationa Rows/strip (%) (in.) (ft) (ft3lac)
V-blade 1 82 4.1 23.4 495
KG-blade 2 88 4.1 23.7 530
KG-blade 3 87 3.9 23.5 465
Chop & disk 2 90 4.2 24.7 575
a There were no significant differences between site preparations for survival, growth, or yield.

Stem volume outside bark to a 1-in, top.

growth rate of treeson strips at
age 11 yearsappearsto be the
sameas for treeson sitesreceiving
completesite preparation.In ad-
dition, the leave strips preservea
sourceof mastand other wildlife
foodswhile thestripconfiguration
createsan edge,providing more
potentialfor wildlife production.

Strip site preparation is not

suitedto everylandowner,but it is
a viable alternative for some. A
similar approach,on selectedsites,
may be appropriate for other
speciesof southernpine. E
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